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DETAILED ACTION 

1 . Claims 1-20 and 22-35 have been examined. 

2. It is hereby acknowledged that the following papers have been received 
and placed of record in the file: Amendment received on 4/12/2007. 



Withdrawn Claim Rejections - 35 USC §112 

3. Applicant, via amendment, has overcome the 35 U.S.C. § 1 12, second 
paragraph, rejections set forth in the previous Office Action. Consequently, these 
rejections have been withdrawn by the examiner. 



Withdrawn Claim Rejections - 35 USC § 101 

4. Applicant, via amendment, has overcome the 35 U.S.C. § 101 rejections 
set forth in the previous Office Action. Consequently, these rejections have been 
withdrawn by the examiner. 



Claim Rejections ■ 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 1 02 that form the basis for the rejections under this section made in this 
Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 
122(b), by another filed in the United States before the invention by the applicant for patent or 
(2) a patent granted on an application for patent by another filed in the United States before 
the invention by the applicant for patent, except that an international application filed under 
the treaty defined in section 351(a) shall have the effects for purposes of this subsection of an 
application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 
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6. Claims 1-20 and 22-35 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Arnold et al., U.S. Patent No. 6,438,681 (Herein referred to as 
Arnold). 

7. Referring to claim 1 , Arnold has taught a method of monitoring and 
controlling instruction dependency for microprocessors, the method comprising: 

fetching an instruction at a thread control element [Instructions are 
received at the instruction dispersal unit (column 3, lines 13-23). Since these 
instructions (i.e. a thread) must be fetched, there is inherently a thread control 
element that fetches the instructions.]; 

comparing one or more source operand identifications of the instruction at 
the thread control element to one or more temporary register identifications 
[column 6, lines 50-66], wherein each of the one or more temporary register 
identifications is stored in a temporary register identification pipeline storage 
location of a set of one or more temporary register identification pipeline storage 
locations [FIG. 3, components 87, 89, 91, and 93; column 6, lines 50-66]; 

verifying whether any of the one or more source operand identifications at 
the thread control element matches any of the one or more temporary register 
identifications [column 6, line 66 - column 7, line 10]; 

in response to a match of the source operand identification and the 
temporary register identification, prohibiting the instruction held in the 
corresponding thread control element from executing in that clock cycle, wherein 
the match corresponds to instruction dependency [If there is a match then a data 
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dependency exists (column 6, line 66 - column 7, line 10) and the instruction is 
stalled (column 4, lines 15-19)]. 

8. Referring to claim 2, Arnold has taught the method of claim 1 , wherein 
none of the one or more source operand identifications in the thread control 
element matches any of the one or more temporary register identifications 
[column 6, line 66 - column 7, line 10]. 

9. Referring to claim 3, Arnold has taught the method of claim 2, further 
comprising the step of initiating execution of the instruction [column 3, lines 44- 
49]. 

1 0. Referring to claim 4, Arnold has taught the method of claim 3, further 
comprising the step of verifying whether a destination operand of the instruction 
is a temporary register [column 6, lines 35-66]. 

1 1 . Referring to claim 5, Arnold has taught the method of claim 4, wherein the 
destination operand is not a temporary register [column 6, lines 35-66]. 

12. Referring to claim 6, Arnold has taught the method of claim 5, further 
comprising the step of writing a null value into a first pipeline storage location of 
the set of one or more temporary register pipeline storage locations [Since 
register identifiers follow their associated instructions down the pipeline (column 
6, lines 35-49), if the instruction doesn't have a register identifier then a null value 
is inherently written into the first latch (FIG. 2, component 87)]. 

1 3. Referring to claim 7, Arnold has taught the method of claim 4, wherein the 
destination operand is a temporary register [column 6, lines 35-66]. 
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14. Referring to claim 8, Arnold has taught the method of claim 7, further 
comprising the step of writing an identification corresponding to the destination 
operand into a first pipeline storage location of the set of one or more temporary 
register pipelines [The register identifier (i.e. identification corresponding to the 
destination operand) of the instruction is written into the first latch (component 
87) of the set of latches; See FIG. 3; column 6, lines 35-49]. 

1 5. Referring to claim 9, Arnold has taught the method of claim 1 , wherein the 
content in all except the last of the set of one or more temporary register pipeline 
storage locations is shifted to the next pipeline storage location at the beginning 
of each clock cycle [column 6, lines 35-49]. 

16. Referring to claim 10, Arnold has taught the method of claim 9, wherein 
the content of the last pipeline storage location of the set of one or more 
temporary register pipeline storage locations is released at the beginning of each 
clock cycle [column 6, lines 35-49]. 

17. Referring to claim 1 1 , Arnold has taught the method of claim 1 , wherein at 
least one of the one or more source operand identifications at the thread control 
element matches one of the one or more temporary register identifications 
[column 6, line 66 - column 7, line 10]. 

18. Referring to claim 1 2, Arnold has taught the method of claim 1 1 , further 
comprising the step of prohibiting execution of the instruction [If there is a match 
then a data dependency exists (column 6, line 66 - column 7, line 10) and the 
instruction is stalled (column 4, lines 15-19)]. 
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1 9. Referring to claim 1 3, Arnold has taught the method of claim 12, further 
comprising the step of comparing the one or more source operand identifications 
at the thread control element to the one or more temporary register identifications 
at the beginning of each clock cycle until none of the one or more source 
operand identifications matches any of the one or more temporary register 
identifications [column 6, lines 50-66]. 

20. Referring to claim 14, Arnold has taught the method of claim 1 3, further 
comprising the step of verifying whether a destination operand of the instruction 
is a temporary register [column 6, lines 35-66]. 

21. Referring to claim 15, Arnold has taught the method of claim 14, wherein 
the destination operand is not a temporary register [column 6, lines 35-66]. 

22. Referring to claim 16, Arnold has taught the method of claim 1 5, further 
comprising the step of writing a null value into a first pipeline storage location of 
the set of one or more temporary register pipeline storage locations [Since 
register identifiers follow their associated instructions down the pipeline (column 
6, lines 35-49), if the instruction doesn't have a register identifier then a null value 
is inherently written into the first latch (FIG. 2, component 87)]. 

23. Referring to claim 17, Arnold has taught the method of claim 14, wherein 
the destination operand is a temporary register [column 6, lines 35-66]. 

24. Referring to claim 18, Arnold has taught the method of claim 17, further 
comprising the step of writing an identification corresponding to the destination 
operand into a first pipeline storage location of the set of one or more temporary 
register pipeline storage locations [The register identifier (i.e. identification 
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corresponding to the destination operand) of the instruction is written into the first 
latch (component 87) of the set of latches; See FIG. 3; column 6, lines 35-49]. 
25. Referring to claim 19, Arnold has taught a method of monitoring and 
controlling instruction dependency for microprocessor systems, the method 
comprising: 

a) fetching an instruction at a thread control element [Instructions are 
received at the instruction dispersal unit (column 3, lines 13-23). Since these 
instructions (i.e. a thread) must be fetched, there is inherently a thread control 
element that fetches the instructions.]; 

b) receiving an instruction request at an arbiter, wherein the instruction 
request is issued from the thread control element [Receiving an instruction at the 
instruction dispersal unit (FIG. 1, component 18); column 3, lines 13-23]; 

c) comparing one or more source operand identifications of the instruction 
at the thread control element to one or more temporary register identifications 
[column 6, lines 50-66], wherein each of the one or more temporary register 
identifications is stored in a temporary register identification pipeline storage 
location of a set of one or more temporary register identification pipeline storage 
locations [FIG. 3, components 87, 89, 91, and 93; column 6, lines 50-66]; 

d) verifying whether any of the one or more source operand identifications 
matches any of the one or more temporary register identifications [column 6, line 
66 - column 7, line 10]; 

e) in response to a match of the source operand identification and the 
temporary register identification, prohibiting the instruction held in the 
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corresponding thread control element from executing in that clock cycle, wherein 
the match corresponds to instruction dependency [If there is a match then a data 
dependency exists (column 6, line 66 - column 7, line 10) and the instruction is 
stalled (column 4, lines 15-19)]; 

f) if none of the one or more source operand identifications matches any of 
the one or more temporary register identifications: 

f1) verifying whether a destination operand of the instruction is a 
temporary register [column 6, lines 35-66]; and 

f2) if the destination operand of the instruction is a temporary 
register: writing an identification corresponding to the destination operand 
into a first pipeline storage location of the set of one or more temporary 
register pipeline storage locations [The register identifier (i.e. identification 
corresponding to the destination operand) of the instruction is written into 
the first latch (component 87) of the set of latches; See FIG. 3; column 6, 
lines 35-49]; 

f3) if the destination operand of the instruction is not a temporary 
register: writing a null value into a first pipeline storage location of the set 
of one or more temporary register pipeline storage locations [Since 
register identifiers follow their associated instructions down the pipeline 
(column 6, lines 35-49), if the instruction doesn't have a register identifier 
then a null value is inherently written into the first latch (FIG. 2, component 
87)]. 
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26. Referring to claim 20, Arnold has taught the method of claim 1 9, further 
comprising the step of initiating execution of the instruction [column 3, lines 44- 
49]. 

27. Referring to claim 22, Arnold has taught the method of claim 1 9, if at least 
one of the one or more source operand identifications at the thread control 
element matches one of the one or more temporary register identifications in step 
e) [column 6, line 66 - column 7, line 10], further comprising the steps of: 

prohibiting the execution of the instruction [If there is a match then a data 
dependency exists (column 6, line 66 - column 7, line 10) and the instruction is 
stalled (column 4, lines 15-19)]; 

reiterating step d) until none of the one or more source operand 
identifications matches any of the one or more temporary register identifications 
[column 6, lines 50-66]; and 

verifying whether a destination operand of the instruction is a temporary 
register [column 6, lines 35-66]. 

28. Referring to claim 23, Arnold has taught the method of claim 22, wherein 
the destination operand is a temporary register [column 6, lines 35-66]. 

29. Referring to claim 24, Arnold has taught the method of claim 23, further 
comprising the step of writing an identification corresponding to the destination 
operand into a first pipeline storage location of the set of one or more temporary 
register pipeline storage locations [The register identifier (i.e. identification 
corresponding to the destination operand) of the instruction is written into the first 
latch (component 87) of the set of latches; See FIG. 3; column 6, lines 35-49]. 
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30. Referring to claim 25, Arnold has taught the method of claim 22, wherein 
the destination operand is not a temporary register [column 6, lines 35-66]. 

31 . Referring to claim 26, Arnold has taught the method of claim 25, further 
comprising the step of writing a null value into a first pipeline storage location of 
the set of one or more temporary register pipeline storage locations [Since 
register identifiers follow their associated instructions down the pipeline (column 
6, lines 35-49), if the instruction doesn't have a register identifier then a null value 
is inherently written into the first latch (FIG. 2, component 87)]. 

32. Referring to claim 27, Arnold has taught the method of claim 1 9, wherein 
the content in all except the last of the set of one or more temporary register 

i 

pipeline storage locations is shifted to the next pipeline storage location at the 
beginning of each clock cycle [column 6, lines 35-49]. 

33. Referring to claim 28, Arnold has taught the method of claim 27, wherein 
the content of the last pipeline storage location of the set of one or more 
temporary register pipeline storage locations is released at the beginning of each 
clock cycle [column 6, lines 35-49]. 

34. Referring to claim 29, Arnold has taught a system for instruction 
dependency monitor and control, comprising: 

a set of one or more thread control elements for fetching instructions 
[Instructions are received at the instruction dispersal unit (column 3, lines 13-23). 
Since these instructions (i.e. a thread) must be fetched, there is inherently a 
thread control element that fetches the instructions.]; 
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a set of one or more comparing elements [comparison logic; FIG. 3, 
component 24], wherein each of the one or more comparing elements is coupled 
to a corresponding thread control element in the set of one or more thread 
control elements [column 6, lines 50-66]; and 

a set of one or more temporary register identification pipeline storage 
locations [latches; FIG. 3, components 87, 89, 91, and 93], wherein the one or 
more temporary register identification pipeline storage locations are coupled to 
the one or more comparing elements [column 6, lines 50-66]. 

35. Referring to claim 30, Arnold has taught the system of claim 29, further 
comprising an instruction buffer [latch (FIG. 3, component 56)] coupled to the one 
or more thread control elements [column 6, lines 35-49]. 

36. Referring to claim 31 , Arnold has taught the system of claim 30, further 
comprising an arbiter [instruction dispersal unit; FIG. 1, component 18], wherein 
the arbiter is coupled to the one or more thread Control elements, the one or 
more comparing elements, and the one or more temporary register identification 
pipeline storage locations [See FIGs. 1 & 3; column 3, lines 13-23]. 

37. Referring to claim 32, Arnold has taught the system of claim 31 , further 
comprising an arithmetic logic unit (ALU) [pipeline; FIGs. 1 &3, component 21] 
coupled to the arbiter [column 3, lines 13-32]. 

38. Referring to claim 33, Arnold has taught the system of claim 32, further 
comprising a set of one or more input data buffers [latch (FIG. 3, component 58)] 
coupled to the arbiter, wherein each input data buffer corresponds to a thread 
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control element of the one or more thread control elements [column 6, lines 35- 
49]. 

39. Referring to claim 34, Arnold has taught the system of claim 33, further 
comprising a set of one or more temporary register buffers [the registers that are 
identified by the register identifiers] coupled to the arbiter, wherein each 
temporary register buffer corresponds to a thread control element of the one or 
more thread control elements [column 6, lines 35-49]. 

40. Referring to claim 35, Arnold has taught a system for instruction 
dependency monitor and control, comprising: 

a set of one or more thread control elements for fetching instructions 
[Instructions are received at the instruction dispersal unit (column 3, lines 13-23). 
Since these instructions (i.e. a thread) must be fetched, there is inherently a 
thread control element that fetches the instructions.]; 

a set of one or more comparing elements [comparison logic; FIG. 3, 
component 24], wherein each of the one or more comparing elements is coupled 
to a corresponding thread control element in the set of one or more thread 
control elements [column 6, lines 50-66]; 

a set of one or more temporary register identification pipeline storage 
locations [latches; FIG. 3, components 87, 89, 91, and 93], wherein the one or 
more temporary register pipeline storage locations are coupled to the one or 
more comparing elements [See FIG. 3; column 6, lines 50-66], and 

an arbiter [instruction dispersal unit; FIG. 1, component 18] coupled to the 
thread control elements, the comparing elements, and the temporary register 



Application/Control Number: 10/616,647 Page 
Art Unit: 2181 

pipeline storage locations in each stage of a pipeline or pipelines [See FIGs. 1 & 
3; column 3, lines 13-23], 

Response to Arguments 

41 . Applicant's arguments filed 4/12/2007 have been fully considered but they 
are not persuasive. 

42. Regarding the applicant's arguments for claims 1-18 and 29-34, the 
examiner notes that the applicant's arguments amount to general allegations that 
the claims defines a patentable invention without specifically pointing out how the 
language of the claims patentably distinguishes them from the references. 

43. The applicant argues the novelty/rejection of claims 19-28 on pages 15 
and 16 of the remarks, in substance that Arnold "at no point teaches comparison 
between a thread control element outside of a pipeline stage or storage location 
with each temporary register identification in the pipeline storage location of a 
pipeline". The examiner notes that a "comparison between a thread control 
element outside of a pipeline stage or storage location with each temporary 
register identification in the pipeline storage location of a pipeline" is not required 
by the claims. The claims merely require, in pertinent part, "comparing one or 
more source operand identifications of the instruction at the thread control 
element to one or more temporary register identifications, wherein each of the 
one or more temporary register identifications is stored in a temporary register 
identification pipeline storage location of a set of one or more temporary register 
identification pipeline storage locations". Arnold has taught comparing source 
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operand identifications of an instruction at a thread control element to temporary 
register identifications stored in temporary register identification pipeline storage 
locations [Arnold; FIG. 3; column 6, lines 50-66]. It appears to the examiner that 
the applicant is reading the claims as requiring that the source operands that are 
compared to temporary register identifications are stored in the thread control 
element when the comparison takes place. However, the claims require only that 
the source operands that are compared are source operands of an instruction 
that has been fetched at the thread control element. If the applicant intends for 
the claims to be read such that the source operands that are compared are 
currently stored in the thread control element when the comparison takes place, 
then the applicant should amend the claims to require such a reading. 
44. The applicant argues the novelty/rejection of claim 35 on pages 17 and 18 
of the remarks, in substance that Arnold "does not anywhere disclose an arbiter 
coupled to thread control elements, comparing elements, and the temporary 
register pipelines." The examiner notes that, as would be understood by one of 
ordinary skill in the art, in the system of Arnold, the arbiter (i.e. instruction 
dispersal unit 18) is coupled to the thread control element (fetch circuitry), 
comparing elements (i.e. comparison logic 24), and temporary register pipeline 
storage locations (latches 87, 89, 91 , and 93) at least due to the fact that all of 
the components are all part of the same processor. Furthermore, as can be seen 
in FIG. 1 and FIG. 3 of Arnold, the instruction dispersal unit, fetch circuitry, 
comparison logic, and latches are explicitly shown as be coupled to one another. 
The applicant states that "neither figure 1 nor figure 3 of the cited reference show 
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the instruction dispersal unit coupled to the comparison logic". It, therefore, 
appears to the examiner that the applicant is interpreting the term "coupled" too 
narrowly. In particular, it appears to the examiner that the applicant is 
interpreting the term "coupled" as meaning directly coupled (i.e. without 
intervening components). However, the claims to not require that the above- 
mentioned components be directly coupled to one another. If the applicant 
intended for the claims to be read such that the components are directly coupled, 
then the applicant should amend the claims to require such a reading. 

45. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of 
time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire 
THREE MONTHS from the mailing date of this action. In the event a first reply is 
filed within TWO MONTHS of the mailing date of this final action and the advisory 
action is not mailed until after the end of the THREE-MONTH shortened statutory 
period, then the shortened statutory period will expire on the date the advisory 
action is mailed, and any extension fee pursuant to 37 CFR 1 .136(a) will be 
calculated from the mailing date of the advisory action. In no event, however, will 
the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Benjamin P. Geib whose telephone number is 
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(571) 272-8628. The examiner can normally be reached on Mon-Fri 8:30am- 
5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Donald Sparks can be reached on (571) 272-4201. The 
fax phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 




Benjamin P Geib 
Examiner 
A7Hlnit2181 . 



